Results and Discussion
A 70% aq. acetone extract prepared from the leaves and stems of S. lancifolia was partitioned between EtOAc and H 2 O. The EtOAc layer was subjected repeatedly to column chromatography on Si gel, Sephadex LH-20, RP-18 and preparative HPLC to afford compounds 1-16, including 3 new lignans named schilancifolignans A-C (1-3), together with 13 known, kadsuralignan A (4), 18) methylisogomisin O (5), 19) kadsuranin (6), 20) isogomisin O (7), 21) 12-demethylwuweilignan I (8), 22) angeloylisogomisin O (9), 21) schisandrin A (10), 23) gomisin N (11), 24) (ϩ)-gomisin K 2 (12) , 25) gomisin J (13), 26) (ϩ)-schizandrin (14) , 26) bznzoylgomisin Q (15), 27) angeloygomisin Q (16) . 28) The structures of the compounds 1-16 were as shown in Fig. 1 .
Compound 1 was obtained as yellow gum. Its molecular formula was determined as C 24 showed the methylenedioxy group located at C-12 and C-13. Thus, the planar structure of 1 was established.
The configuration of the biphenyl groups in all isolated dibenzocyclooctadiene lignans were determined based on their characteristic circular dichroism (CD) spectra. The CD spectra S-biphenyl configuration lignans showed a positive cotton effect at 215-225 nm and a negative cotton effect at 240 nm and 260 nm. However, the R-biphenyl configuration lignans showed a negative cotton effect at 215-225 nm and a positive cotton effect at 240 nm and 260 nm. 26, 29, 30) The CD spectrum of 1 had a negative Cotton effect at 251 nm and a positive Cotton effect at 224 nm, indicating that 1 has an S-biphenyl configuration. The rotating frame Overhauser enhancement spectroscopy (ROESY) correlations between H-4/CH 3 -17 and H-11/H-8 in 1 suggested a twist-boat-chair (TBC) conformation for the cyclooctadiene ring (Fig. 3 ).
26)
The configuration of OMe-9 was deduced as a-orientation by the ROESY correlation between H-11/H-9b (Fig. 3) . 18) In addition, H-7 and H-8 were both correlated with H-9b, revealing the a-orientations of both Me-17 and Me-18. This was also supported by the ROESY correlations observed between Me-17 and Me-18, and between the Me-17 and the aromatic H-4.
18) Therefore, the structure of 1 was determined unambiguously as shown in Fig. 1 , and given the name as schilancifolignan A.
Compound 2 was obtained as yellow gum, showed a quasimolecular weight of 439.1735 [MϩNa] ϩ in HR-ESI-MS (Calcd 439.1733), corresponding to the molecular formula C 23 C-NMR spectra of 2 were very similar to these of 1. Detailed comparison of 1D NMR spectra between 1 and 2 showed the only difference was a methoxy group in 1 was substituted by a hydroxyl group in 2 on aromatic rings, which was supported by the disappearance of singal of a methoxy group in 2. Analysis of HMBC spectrum of 2 showed that the four methoxy groups were at C-1, C-2, C-9, and C-14, respectively. Accordingly, the hydroxy group was deduced to be located at C-3. In addition, the CD spectrum of 2 had a negative Cotton effect at 252 nm and a positive Cotton effect at 222 nm, indicating that 2 has an Sbiphenyl configuration, 26) which is the same as that of 1. The substituent positions and stereochemistry assignments of 2 were also determined by the comparison of the ROESY correlations and coupling constants of 2 (H-9, Jϭ8.3 Hz) with those of 1 (H-9, Jϭ8.2 Hz). Thus, the structure of 2 was established.
Compound 3, obtained as yellow gum, was assigned the molecular formula C 24 C-NMR spectra of 3 were very similar to those of 2. The differences were resulted from the appearance of an acetyl group, and lack of a methoxy group in 3. The HMBC correlation of H-9 (5.66, 1H, d, Jϭ8.4 Hz) with carbonyl carbon (d C 169.9 s) showed that acetyl group was attached to C-9. In addition, the CD spectrum of 3 had a negative Cotton effect at 252 nm and a positive Cotton effect at 222 nm, indicating that 3 has an Sbiphenyl configuration, 26) which is the same as those of 1 and 2. Therefore, the configuration of the acetyl group at C-9 can be determined to be a-orientation by the ROESY correlation of H-11 with H-8 and H-9. The other substituent positions and stereochemistry assignments of 3 were also determined by the comparison of the ROESY correlations and coupling constants of 3 with those of 1 and 2. Accordingly, the structure of 3 was determined as shown. Since some of dibenzocyclooctadiene lignans from Schisandra genus species exhibited modest or strong anti-HIV activities, new compounds 1-3 were tested for their potencies in preventing the cytopathic effects of HIV-1 in C8166 and cytotoxicity measured in parallel with the determination of antiviral activity, using 3Ј-azidodeoxythymidine (AZT) as a positive control (0.0043 mM and CC 50 Ͼ200 mM).
31) The results were showed in Table 2 . Compounds 1-3 showed weak anti-HIV-1 activities with therapeutic index (TI) values of 8.02, 12.5 and 6.96, respectively.
Experimental
General Experimental Procedures Optical rotations were measured with a Horiba SEPA-300 polarimeter. UV spectra were obtained using a Shimadzu UV-2401A spectrophotometer. A Tenor 27 spectrophotometer was used for scanning IR spectroscopy with KBr pellets. CD spectra were measured on a JASCO J-810 spectropolarimeter. 1D and 2D NMR spectra were recorded on DRX-500 spectrometers with tetramethylsilane (TMS) as internal standard. Unless otherwise specified, chemical shifts Extraction and Isolation The air-dried and powdered leaves and stems of S. lancifolia (3.2 kg) were extracted four times with 70% aqueous Me 2 CO (4ϫ3.5 l) at room temperature and filtered to yield a filtrate, which was successively evaporated under reduced pressure and partitioned with EtOAc (3ϫ4 l). The EtOAc partition (158 g) was applied to Si gel (200-300 mesh) column chromatography eluting with a CHCl 3 -MeOH gradient system (20 : 1, 9 : 1, 8 : 2, 7 : 3, 6 : 4, 5 : 5) to give five fractions A-E. The separation of fraction A (46.5 g) by Si gel column chromatography eluted with petroleum ether-acetone (20 : 1-1 : 2) yielded mixtures A1-A7. Fraction A1 (11.5 g) was subjected to Si gel column chromatography using petroleum ether-acetone and preparative HPLC (72% MeOH-H 2 O, flow rate 12 ml/min) to give compounds 9 (4.2 mg), 10 (7.4 mg), 11 (7.62 mg), and 16 (22.8 mg). Fraction A2 (8.2 g) was subjected to Si gel column chromatography eluting with petroleum ether-acetone and then run on preparative HPLC (68% MeOH-H 2 O, flow rate 12 ml/min) to yield compounds 6 (15.8 mg), 7 (22.5 mg), 8 (12.6 mg), 14 (52.8 mg), and 15 (23 mg). Fraction A3 (8.0 g) was subjected to Si gel column chromatography eluting with petroleum ether-acetone and then run on preparative HPLC (60% MeOH-H 2 O, flow rate 12 ml/min) to give compounds 1 (8.5 mg), 2 (11.8 mg), 3 (8.62 mg), 5 (9.24 mg), and 12 (13.8 mg). Fraction A4 (5.2 g) was run on Si gel open column chromatography using petroleum ether-acetone as eluent, following with preparative HPLC (55% MeOH-H 2 O, flow rate 12 ml/min) to give compounds 4 (13.2 mg) and 13 (14.2 mg).
Anti-HIV-1 Assay
The cytotoxicity assay against C8166 cells (CC 50 ) was assessed using the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium (MTT) method and anti-HIV-1 activity was evaluated by the inhibition assay for the cytopathic effects of HIV-1 (EC 50 ). 31) 
